Churg-Strauss syndrome (CSS) is a necrotizing vasculitis with extra-, peri-vascular eosinophilic infiltration. Chronic symmetric polyarthritis with the presence of rheumatoid factor (RF) and anti-cyclic citrullinated peptide antibody are the mainstay of rheumatoid arthritis (RA) diagnosis. Mononeuritis multiplex is a peripheral neuropathy involving more than 2 separate nerve areas. A 62-year-old male patient was referred for left foot drop and polyarthritis of both hands and feet for 4 months. During evaluation, mononeuritis multiplex was detected on nerve conduction study and electromyography tests: vasculitis with neutrophil, eosinophil, and lymphocyte infiltration on peroneal nerve biopsy. A positive response to methacholin and bronchodilator was observed on the pulmonary function test. Radiologic tests showed peri-articular soft tissue swelling and osteopenia on both hand and foot. Marked peripheral eosinophilia, high RF, and positive perinuclear anti-neutrophil cytoplasmic antibody were detected on blood tests. Here, we report on a patient with overlap syndrome of CSS and RA with review of the relevant literature, from which a few references to overlap syndrome of CSS and RA were available.
INTRODUCTION
Bronchial asthma, eosinophilia, non-fixed pulmonary infiltrations, para-nasal sinus abnormalities, neuropathies, and extravascular eosinophil infiltration might indicate Churg-Strauss syndrome (CSS). Rheumatoid arthritis (RA) is a prototype of systemic autoimmune inflammatory disease with preferential involvement of joints. Eosinophilia, vasculitis, and arthritis can accompany CSS or RA. However, reports of RA associated with systemic vasculitis are rare, with only a few reported cases involving overlap syndrome of CSS and RA. Here, we report on a patient with overlap syndrome of CSS and RA.
CASE
A 62-year-old male patient was admitted to our hospital due to progressive left foot drop for 4 months. Symptoms and signs developed insidiously and progressed to an inability to walk by himself, which was associated with pain and motor changes of both hands and feet. Even after conservative treatment, the symptoms and signs had become aggravated. Therefore, the patient was referred from a local medical clinic for further evaluation of peripheral neuropathies without evidence of spinal stenosis or herniated disc on magnetic resonance imaging. The patient was born deaf and verbal communication was impossible, otherwise past medical history and family history were unremarkable, except for intermittent medication for cough and sputum.
At admission, body temperature was 36.7℃, pulse rate 80/min, respiratory rate 16/min, and blood pressure 140/70 mmHg. The patient complained of excruciating pain and motor weakness of both hands and feet, and showed remarkable swelling, erythema, heat, motion limitations, and tenderness on both wrists, metacarpophalangeal joints and proximal interphalangeal joints (PIPJs) of both hands, both ankles, metatarsophalangeal joints and PIPJs of both feet. Fig. 1 . A peripheral blood smear shows normocytic normochromic anemia and remarkably increased eosinophils (arrow) and white blood cells without abnormal cells (H&E stain, ×40). Fig. 2 . Soft tissue swelling and peri-articular osteoporosis are found on X-rays (A), and hot uptakes on the proximal interphalangeal joints, metacarpophalangeal joints, both wrists, and ankles are shown on bone scan (B). Photographs of hands and feet (C).
In addition to the motion limitation, motor weakness of the feet, graded as G4/G4 on extension, G4/G4 on eversion, G5/G4 on inversion, and G5/G4 on flexion was demonstrated on neurologic examination. However, others were unremarkable on physical examinations and systemic review.
White blood cell (WBC) was 18,250/μL (neutrophil 39.7%, lymphocyte 7.5%, eosinophil 49.2%), hemoglobin 11.0 g/dL, and platelet 425,000/μL on complete blood count. The measured eosinophil count was 8,979/μL and peripheral blood smear ( Fig.1 ) indicated normochromic normocytic anemia and WBC increased in number with remarkably increased eosinophils with no abnormal cells. Erythrocyte sedimentation rate and C-reactive protein were 54 mm/hr and 9.662 mg/dL. Serum lactate dehydrogenase was increased as high as 1,251 U/L, aspartate transaminase 64 U/L, alanine transaminase 53 U/L on liver function test. Serum blood urea nitrogen/creatinine was 12.68/0.55 (mg/dL). Chest posterioanterior X-ray showed only mildly increased bronchovascular markings on both lung fields.
Evaluations for polyarthritis showed a high rheumatoid factor (RF) of 126.3 IU/mL (<15 IU/mL), anti-cyclic citrullinated peptide (CCP) antibody 2.6 IU/mL (<10 IU/mL), p-anti-neutrophil cytoplasmic antibody (ANCA) positive, fluorescent antinuclear antibody negative; peri-articular soft tissue swelling and osteopenia on radiological tests ( Fig. 2A ) and hot uptake of 99 mTc-methylene diphosphonate of the swollen joints on bone scan (Fig. 2B) .
Regarding the motor weakness, nerve conduction study (NCS) and electromyography (EMG) tests ( Fig. 3 ) demonstrated poor compound motor action potential (CMAP) wave formations, poor F-wave formations, and poor sensory nerve action potential (SNAP) wave formations in the right and left peroneal nerves: Low SNAP amplitudes in the right and left superficial peroneal nerves. Poor F-wave formations and prolonged H-reflex latency in the left posterior tibial nerves. Prolonged F-wave latency in the right posterior tibial nerve. Low CMAP amplitude and motor conduction velocity in the right and left posterior tibial nerve. Prolonged terminal latency, low CMAP amplitude in the left median nerve, low SNAP amplitudes in finger-wrist, wrist-elbow, and palm-wrist segments, low sensory conduction velocities in wrist-elbow and palm-wrist segments of the left median nerve. Prolonged F-wave latency in the right ulnar nerve, prolonged terminal latency, low CMAP amplitude, and low motor conduction velocity above the elbow-axilla segment of the right ulnar nerve. Low SNAP amplitude, low sensory conduction velocities in finger-wrist and wrist-elbow segments of the right ulnar nerve. The results suggested a painful asymmetric asynchro- Fig. 3 . Nerve conduction study shows low compound motor action potential amplitudes and motor conduction velocity in both tibial nerves, low sensory nerve action potential amplitudes in both peroneal nerves (abnormal finding in black square) (A), and electromyography shows increased insertional activities, fibrillations (arrow), positive sharp waves (head arrow) and reduced recruitments in left tibialis posterior, gastrocnemius, biceps femoris, and both tibialis anterior muscles (B). nous sensory and motor peripheral neuropathy involving isolated damage to multiple separate nerve areas. Under the impression of mononeuritis multiplex peroneal nerve, a biopsy (Fig. 4) was performed, which detected lymphocyte, eosinophil, and neutrophil infiltrations within and around the walls of small blood vessels present in the epineurium and adjacent soft tissue, consistent with leukocytoclastic vasculitis. However, the axon and myelin showed no pathologic abnormality.
Because peripheral eosinophilia is mainly associated with parasitic infections and allergic disease, a pulmonary function test and methacholin stimulation test in the context of a chro- Methylprednisolone 1 g/day was administered intravenously for 5 days and praziquantel 1,500 mg was prescribed until pain and weakness showed improvement. However, despite complete resolution of swelling of the hands and feet, heat, erythema, passive motion limitations, and tenderness, motor weakness, neuralgia persisted. Follow-up neurologic examinations and NCS/EMG detected no interval changes, even with prednisolone 60 mg/day for 2 months. Peripheral eosinophilia did not disappear, and showed complete fluctuation in number, up to 5,983/μL, even though the follow-up stool examinations showed no eggs after praziquantel therapy. While tapering prednisolone down to 10 mg once a day with methotrexate 7.5 mg 4 times a week and azathioprine 50 mg twice a day (b.i.d.), gabapentin 100 mg b.i.d. was prescribed along with tramadol 37.5 mg b.i.d. We are following up on the patient without flare-up or exacerbation of disease for one month. The patient was diagnosed as an overlap syndrome of CSS and seropositive RA.
DISCUSSION
Peripheral eosinophilia is defined by an absolute eosinophil count of more than 600/μL in peripheral blood [1] . Only a few eosinophils circulate in peripheral blood and the majority are present in the gastrointestinal tract, respiratory tract and extra-, especially peri-vascular areas [2] . Eosinophilia is classified to familiar and acquired eosinophilias, and the acquired form is subdivided according to cause into primary and secondary eosinophilias. Primary causes of eosinophilia include clonal diseases, such as acute leukemia and chronic myeloid diseases. Non-infectious causes of eosinophilia include drugs, toxins, allergic reaction and diseases, idiopathic autoimmune inflammatory diseases, malignancies, and endocrine diseases, and infectious causes; parasitic, viral, and bacterial infections [1, 3] . Typical vasculitis, such as CSS, Wegener's granulomatosis and polyateritisnodosa, Kimura disease, eosinphilic fasciitis, systemic sclerosis, polyarteritis, other connective tissue diseases, sarcoidosis, and inflammatory bowel diseases are regarded as idiopathic autoimmune inflammatory diseases that can cause eosinophilia.
Mononeuritis multiplex is a painful asymmetric asynchronous sensory and motor peripheral neuropathy involving isolated damage to at least 2 separate nerve areas. Multiple nerves in random areas of the body can be affected. It is associated with or caused by infectious diseases; leprosy, Lyme disease, human immunodeficiency virus, and immune mediated diseases; RA, systemic lupus erythematosus, sarcoidosis, and vasculitis; polyarteritisnodosa, Wegener's granulomatosis, CSS, cryoglobulinemia, amyloidosis, diabetes mellitus, and toxins or drugs.
CSS is a necrotizing vasculitis with extra-, peri-vascular eosinophilic infiltration associated with peripheral eosinophilia, bronchial asthma, or allergic rhinitis clinically. According to the American College of Rheumatology (ACR) criteria, findings of more than 4 from bronchial asthma, eosinophilia (>10%), non-fixed pulmonary infiltrations, abnormalities of paranasal sinuses, mono-or poly-neuropathies, and extravascular eosinophil infiltration are sufficient for classification as CSS in 85% sensitivity and 99.7% specificity [4] .
RA is a prototype of systemic autoimmune inflammatory disease with preferential involvement of joints. In addition to chronic inflammatory polyarthritis, extra-articular involvement is also common and critical for RA management. RF and anti-CCP antibody, along with joint involvement, are important for RA diagnosis and disease assessment [5] . In this case, the patient had arthritis in more than 10 joints, RF positive, and increased ESR/CRP. According to 2010 American College of Rheumatology criteria, he met the RA criteria because of the score 8. Therefore, he was diagnosed with RA.
In an analysis of 214 RA patients by Short et al. [6] , 12.4% of the patients had eosinophilia of more than 4%. However, marked peripheral eosinophilia has rarely been reported in RA [7, 8] . Panush et al. [7] reported on 5 patients with RA with remarkable eosinophilia ranging between 20% and 89%, some of which were associated with rheumatoid vasculitis. However, the mechanisms and the significance of eosinophilia in RA remain unclear [9] . Winchester et al. [10] suggested that the prevalence of eosinophilia was higher in RA patients of high RF titer and severe articular or extra articular manifestations than control by 40%.
Although RA can cause eosinophilia, it is critical to rule out other possible diseases for eosinophilia, including malignancies, such as leukemia, infections, and other connective tissue disease [7] . Boudou et al. [11] reported on a patient with chronic eosinophilic pneumonia in RA. Diri et al. [12] reported on a case involving RA with erosive polyarthritis, which developed after remission of CSS. Szilasi et al. [13] reported on four patients with RA with ANCA associated systemic vasculitis including 1 patient with RA with CSS. This patient presented with left foot drop, chronic swelling, and tenderness of both fingers and toes for 4 months, which was sufficient for classification as an overlap syndrome of CSS and RA with mononeuritis multiplex on NCS/EMG tests. The biopsy revealed vasculitis with neutrophil, eosinophil, and lymphocyte infiltration on peroneal nerve. A positive response to methacholin and bronchodilator was observed on the pulmonary function test. Radiologic tests showed periarticular soft tissue swelling and osteopenia on hand, foot; marked peripheral eosinophilia, high RF, positive p-ANCA on blood tests. High dose glucocorticoid was prescribed and was effective for the swollen polyarthritis. However, motor weakness and pain related to the peripheral neuropathy appeared not to be responsive on follow up NCS/EMG tests. Without aggravation of symptoms and signs, we are following up on the patient with 10 mg prednisolone, 100 mg azathioprine, 7.5 mg methotrexate, gabapentin, and tramadol.
In rare cases, RA can include remarkable eosinophilia and vasculitis, and CSS can manifest as arthritis. However, we found a few references to an overlap syndrome of CSS and RA in the English literature. Here we report on a case involving overlap syndrome of CSS and RA with mononeuritis multiplex by vasculitis, bronchial asthma with eosinophilia, and chronic symmetric RF positive polyarthritis.
